Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-303485 
(43)Date of publication of application : 21.11.1995 



(51)Int.CI. 




C12N 15/09 
A61K 31/70 
A61K 31/70 
C07H 21/04 




(21 Application number 


: 06-124609 


(71)Applicant 


: TONEN CORP 


(22)Date of filing : 


13.05.1994 


(72)Inventor : 


FUNAHASHI SHINICHI 








HASEGAWA AKIRA 



wzBiz/v ««nw*u- iiru:wc\. xcczzta lajriinci fazmoKi r- 
iCGUXtXB Kitxcr xcrmcrr vfmzmti zzt>Y.\ an, mirw t v 



aouujuc oc! nvztw. aoimtcc iwflct^ai BrKitrc* pittiirtjc * 

... vU'. W. 'J 



srrriraTDC ifflc^rf nnm'rfc/ tfwmrrw i^arrvi ttrcittfi 



(54) HCV ANTI-SENSE RNA, MANIFESTATION VECTOR CONTAINING THE SAME, AND 
THERAPEUTIC AGENT FOR HCV-INVOLVED DISEASE CONTAINING THE RNA OR 
MANIFESTATION VECTOR 

(57)Abstract: 

PURPOSE: To obtain the subject new RNA having anti- 
sense activity of hepatitis C virus (HCV) genome to 5 f - 
nontranslational region, inhibiting in vivo HCV 
proliferation through suppressing the manifestation of 
HCV's structural protein, thus useful as e.g. a 
therapeutic agent for HCV-involved diseases. 
CONSTITUTION: This new HCV anti-sense RNA has a 
nucleotide sequence of formula I, II, III, IV, V or VI, 
having anti-sense activity of HCV genome to a fractional 
sequence of 5'-non-translational region and inhibiting in 
vivo proliferation of HCV through suppressing the 
manifestation of HCV's structural gene, thus being useful 
as a therapeutic agent for HCV-involved diseases such 
as hepatitis, hepatocirrhosis and hepatoma. This anti- 
sense RNA is obtained by transfer reaction, using a RNA 
polymerase, of a template DNA, the aimed amplified 
nucleotide sequence produced by polymerase chain 
reaction using a set of primers suitable for obtaining the 
aimed nucleotide sequence complementary to the 
fractional sequence of HCV's 5'-non-translational region. 
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(54) [58W©*»] HCV7'>5^>XRNA, ■en&attfBS'S* Xtft*RNAX»&«^*-££trH 
(57) [KM] 

imm Clfff^-f^ (HCV) y/A«5' * 

^©RNAXtt^^^-Sr^tfHCVBaa^A^SSill.. 
1-5 kit), &fcrtT?©HCV©Jt««ra#f;&. 
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1 

imxmi] cwsmv**'* (hcv) y/j*<o 
5' #mmmm<DU#mmzKi-z>T>^±>xRvi 

A 0 

[§1*32]* ffiW^l, 2, 3, 4. 
WBf&t'fA'X (HCV) *VA£>5' 

t imittfSHcvBisjijWBi, 

[000 1] 

[*£±4>fUJl#*] *3BWtt, CMD^/M (H 
cv) y/Aos' #«R«««>»»E?»Jt^i-5rv 

tm r NAXfaa^^ * - h c v Hig£Atec 

[0 0 0 2] 

ttls* WIA*r.ffiV^fcW*3»»o^ftSix"CV^a (MR* 
iU Biotechniqes _6,p.958-976 (1988) TIBTE 
CH 10, p. 152-158 (1992)) . T >^Hr DN AlCO 
V^CI*,.-Mx.tfHIV <0 RRE (Rev resposive element ) 30 
ICO^Tfiffiftjfr oligodeoxi nucleotide phosphorothi 
oate (S-ODN)ti RevJ£tt*»#U in vitro-efri&SJIS 
tL*roS**36 J ^SiX"CV^ (Ge Li Journal of Vir 
ology. 67, p. 6882-6888 (1993)) . T V^iri'XEISS 

KfrffrKU -tttSriSSft DDS (drug delivery syste 
iWii-*. DDS "fcov^Ttt!*#y— A*rJBv*S;Mfa&s : 
:M/yft^ DNA^<t5 DNA-RNAJ; 19 t>RNA- 

rna (DX&k&tfftw'vx D#*ttfcia*jWHf*-e* 

6 0 La>L#aS£>, RNA tt$MS£iv*f <, .JRQSv^s 
aifi^*A"*"S*ftiftS%3e*ixfc (Nishikura, K. and so 



2 

J. Murray, Molecular and Cellular Biology. _7, p. 63 
9-649 (1987)) 0 l" h n £^ /U^-<>7 ^-(do^T Jig! 

»»*wkv\ *Aae^^«ste*o»ia©ftfe{*:^ 

WAU *St**fcaji#rt^JRi-tV^5*^ (exviv 
[0 0 0 3] 

u 7^-7 ii ^*5v^r3»*^a*s*>9, -f^r^c 

ofix (Kanai, K.et al . : Lancet. 339 , p. 1543 

(1992) ) RTf-gmh (Yoshioka, K. et al. :Hepatolo 
gy. 16, p. 293-299 (1992)) \t PCRftlC X 5 afi^SS: 

SJE&Sr^i-rtSrfii&L'rt^p /MR (B#IS* 51 & 
2 * p. 86-91) tt«ttffF**#fcot^r^-^»«i: 

teas**J-ov^r«w*L-r^So .^-^ r c§yjrri& 

IICSffF^l>^^^#«87%^^^^U, aDco 
13%fc#3b (~^Wf- ALTfi^jE^bLfct>tf>) T*£> 

y I CS!lfF«»>ryv^«ft#-CW:*a«l 50%, ftt&ffl 

[0004] ^r-e, iSv^^-r/^i:^xfcLSS^{c#tti* 

[0 0 0 5] 

KW/MWS' SKlftfiEi-S^aiR^CS' UTR)(D 

35^®^^T>^irv^RNA tLTlft*5&*, 

d^— ?—<Dfflm<Di> t\Z. in v i v o5§S.^^:5^ 



(3) 



ftffl¥7-3 0 3 4 8 5 



3 

[0 0.0 6 CmSfl&V'f/l'X (HCV) y 

NAIiE^J#-^l> 2. 3, 4\ 5 2ltf6f::^£*L<5;* 

[0 0 0.7] ttSOT^t^RNAIt *r*v?*lR 
NA-AS1' % RNA-AS3, RNA-AS3' , 
RNA-AS5, RNA-RS6M RN A-AS15 
01 IC^StbfcHCVS' UTR^^Ut 

Sr^fSo Hi t, RNA-'A S 1 ' -ttHCV5' UT 
R©fi|7 8-2 l 5i:ftittiE« .(AS 1' fcfW" ' 
6) tC, RNA-A S 3 I1HCV 5' UTROffiflO 
1-1 7 0^ffi««J*E5IJ (AS3««) RN 
A-AS3 7 teHCV5' UTRWfiilOl-240 
fc*B*tftftEyiJ (AS 3' fcW-fS) C,RNA-AS 
5I2HCV5' UTR^igl 3 1-2 0 0 KtHfiWfc 
E^J (AS5^f5) RNA-AS6fiHCV 
5' UTROfill 6 3-2 3 1 MfSttlftftE^J (AS 
6 £$^6) |C V &U*RNA-AS 1 5f*HCV5' U 20^ 
TRCOftfil 2 2-3 0 8MB*ttofcEyy (AS15t 

[0008] *SB©ryfty^RNAii, HCV<£> 
5' UTR^tf^n-V, 0fJx.tf^u-:/2-l (Ts 
ukiyama-Koharafb, Journal of Virology : 66, p. 1476- 
1483(1992) ) HCV 5' UTRWS5) 

EMI-S*t»*Bft<O^^U^KEJ» («*.«> AS 
1, AS l' , AS 3, AS 3' , AS5, AS 6, A 
S l 5») S:#6«)^igi-5-fey ho^-^-Srfflv* 30 
T#y*5"gig«RjS («lx.tf, H. A. Erlichlg, PC 
R Technology. Stockton Press, 1989) %MfaLX'&b 

[0 0 0 9] $^7yft^RNAIt. HCVO 
5' UTRfc«jg«« (#Jxtf. 3-rifi^««, El 40 

ae^*, ns is^««) sr**:/?** k [« 

-fyT.^ KpKI V (Tsukiyama-Koharab, Jour 
nal of Virology 66. p. 1476-1483(1992) ] *UWBM 
tmi,X'&t>hZ>BNA%8mb Lt^tfcRNAS: 
mRNAitS in vitr o S8IRSI8^lC:fc^T, 
H C V«i&S6R*»vMBKfi«Sr & C 5 r t j6S« 

1-*<0K:*rffl"CS>5. so 



[0010] t/c^or, ±rtv^ 

[oon]*»^ rHCVBBiggeSj ttt, h 
cv^SBEa^ltjB'-SixSffF*, Jff«*. lf**<D£ 

[0012] RNAfi-<S!ic±*rt-e»<B$ixfiv^«> 

^PbttT*5»9 <A#"fe, BBRC196 , p. 1042-1048 (199 

3)) % 7yfty^RNAXtt«aoryfty^afi 
[0013] Lfc3»o-c, y#y— Artic»t 

4 5 H C V H££Sfeiai »t S. 
[0 0 14] fcsv^tt. HffBTtt/ji^o*— ^^Srto 
^S^^^— J-T^-fe^RNASrfi^atfr k\ZX 
9, ^*rtT»RNA»e : ? : Sr*S.**Swt*SnrfiE"C- 

•*tr*!F»U4v^4if©3WA«rt,o. Sfelc, in v 
i v oS^WfrcfctK rta«*fflv>-54iTLTB:j» 

[0015]. i«ot, ;fcf£W3:£fc, 7yftyx 
RNAmprt64J: o^&fijrzmL^* 

*5HCV Mil £Ete«#J £ t> 5o 

[0016] r»5ipriiftj;5icj tr*. £ft 

i*9T'T ^i? V* R NA^88*n#5 n t U 

[0 0 1 7i &mzm^z>7v*-*-bvx\*, 

^^^toa^CAG^o^-^" (Niwafe, Gen 
e JOS, p. 193-200 (1991)) . EF-la^^- 
(Kim t>, Gene 91. p. 217-223 (1990)) , SRa/n 
— (Takebee>, Mol.Cell. Biol. _8, p. 466 (19 
88)) % RSV LTR^p^^- (Cull en Methods 
Enzymol. J52. p. 684-704 (1987)) > CMV immediat 
e earlyy^P (Seed and Aruffo, Proc. Natl. 
Acad. Sci. USA 84. p. 3365-3369 (1987)) , SV40 
early^tf ^—^^ (Rigby In Williamson (Ed.). Gene 
tic Engineering. Vol._3. Academic Press. London, 
p. 83-141 (1982) ) , SV4 0 late ^n*-^ (Gh 
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eysen and Fiers, J. Mol. Appl . Gene t . 1 , p. 385-394 
(1982)). . Tfy^'f/^ late :/n*— (Kaufm 
an h, Mol. Cell. Biol. _9. p. 946(1989) ) , 

/^tk/d^^- t t MtTA'ys 

^ — ; a7i h7°n-r^ y^p^-^- (Gutierrez 

b, Lancet 339, p. 71 5-721 (1992)) tgcp-.»ftfc:'tt . 

[ooi8] ^swo*?^**-, 
tt (i993¥) \z*mb&nmizKto\*x#Q % ztizm 
. [00 1 9] mfc**ftft\zmA?z>%mtLx\*, m 

' Hn^fr (virosome) fcfUJBi-fc^ifc #113 
(1993) ) , &mWBL*±\ZTX?±l'X 

#5*fi^«;(gene gun) (T.M. Kleinb, 20 

Bio/Technology 10, p. 286-291 (1992)) tfm^btl 

[0020] %tz.mm<Dmmk\zmLx\*. *»w<dt 

[00 2 1] fi^iiltlt in viyot'OHC 

tKiiryfty^RNA^Mi Pg /k g (ft 

fi) /Day- 1 g/kg/Days 1 u g/kg/Day— 1 

mg/kg/Day, jBlfex. *?4 fr*^? *—<0&&\ZL\t 1 0 6 

-10? PFU &m%xhz>o 

[0 0 2 2] »ttmt LTIWr-f/^^lW^ 

^mzm^xm&Bm^m&*mA£fto#&&%zb 

B. Go u d h<D (Virology : _i63, p. 251-254 (198 
8)) 17>X7=9 ^tztt-fzfcfttVJ/isX^??- 

(B. Salmons b<D$&Wi Human Gene Therapy :_4,p.l29 
-I4l (1993)) .Srffl^Tt)«J:v^ 
[0.0 2 3] StttCOV^Ttt, mttT'fJV'ifl'**: 

\.x%^btix\,^m&frbhy ?^^w$:m 
tat LxmK^^\znmm^i7£^t^k.xx^\ 
TT/mmvjswzM hSfcfefti 9 qizmfr&xtiz 



[0 0 2 4] 

CWM9kV4A'X (HCV)tf> 5' UTR <D-»S:$tf^-y =* 

* * Pimm* &T$?<< b&zm^x dna<£j£ 

fit Cyclone™ Plus Synthesizer (0*^ ]) tfTtiM) 
\z£ D^LfCo ^Lfc^-y *%9^iFf- bltSkT<D 

[0 0 2 5] 
[311] 



AS15 


5' 


- cggggtacc t tccgcagaccac ta- 


3 ; 


AS13 


5' 


- ccggaat tcggcgttagtatgagt- 


3' 


ASl' 5 


5' 


- cggggtacctctccaggcattgag- 


3' 


AS35 


5' 


- cggggtacctggcaat tccggtgt - 


3' 


AS33 


5' 


- taggaattcgcctccaggaccccc- 


3' 


AS3' 5 


5' 


-ataggtaccagtcttgcgggggca- 


3' 


AS55 


5' 


- cggggtaccgggttaatccaagaa- 


3' 


AS53 


5' 


- ccggaat tcatagtggtctgcgga- 


3' 


AS65 


5' 


- tatggtaccgggggcacgcccaaa- 


3' 


AS63 


5' 


- ccggaat tcaat tgccaggacgac - 


3' 


AS153 


5' 


-gggagagccatagtggtctg- 3' 





2. fy/i/- h DNA<PW18 



HCV<£> 5' UTR tthslt'??* X Y# v—>2 - 1 Srffl 

[0 0 2 6] 
[^2] 



60/il 

10/z 1 lOXPfu /<7 7 7-#2 

(200mM Tris-HCl (pH8.2), lOOmM KCl . 60mM (NH4 ) 2 

S0< ,15mMMgCl2 , 1% Triton X- 100) 

1 /zl ^2-1 DNA (0.1 mg/ml) 

10/i 1 A (10 praol /j* 1) 

10/i 1. -f=7^-?— B (10 pmol /// 1) 

8 ix 1 dNTP m&m (10 mM) 

,1 Ml Pfu DNA #y J* (2.5units//i 1) (St 



ratagenetrja, # * n ^ # 600.135) 

fflOO n \ £ 0.5 ml TiX^ h^oL^-^lcA^ tT-<3> 

^7^n^#M5904) SrJJiLfca.. 94t: 5^, 45*C 5 
5>> 72 t C2^«^> 94*C 1^ 45t 72*C lft<D 

KJtS»«>Pf W^ov ^^Toii 19 Xh 6 0 
[0 0 2 7] 
[^3] 
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-fy^-?- A 


^7^f^- B 




AS15 


AS13 


AS1 


ASl' 5 


AS13 


ASl' 


• AS35 


AS33 


AS3 


AS3' 5 


AS33 


AS3' 


AS55 


AS53 


ASS 


AS65 


AS63 


AS6 " 



KfcMft -80^ 10 £IBi*«#* ^Wt^M VMM L T # 

§» i u i , 3 ms*s^ h v $j»m (foft&mtiM) 3 w 
^ ^zj- }V 220 /ii %mz-£<m&Ltz&, Mm. 

T-15000 ®m5#r$<D&b®fe<D'&, tffiLVo t LX\b1& 
Lfc 0 70/i 1 TE (lOraM Tris-HCl, ImMEDTA pH 8.0) 
■»*U 45m1 S:JXTto*f|:|j:J:0«!llR»*fcJ:5flJ»r 
£fTofc 0 JxJ&?£ (200mM Tris-acetate, lOOraM magnes 
ium acetate, 500mM potassiumacetate, lOmM DTT (pH 
7.9 at 25<C) ) $r 5/xl 8&IDU &20^~:y h^^JRR 
»X EcoRI, Kpnl££ 'h\cM?L1t&* SlXllZX 6WPRJE 
J££i2:fc 0 rtb£4% Nusieve™ GTG Agarose (£«*§& 
Si) ^/HtlJflclifcJiO^ItU Btt<0ft*©RJE»<B 20 
Wy;^W5ttlU BIO 101 ttSco MERMAID™ kit 
SrffilryC DNAfcEMXLfco *Sl^y >S^=^7 
a^^t LT 20 m1 CD DNA«SttS#k*l 
tc 0 mbtlltMhftfflfmm EcoRI. Kpnl^r±ffi*fl= 
fcBlti.JfcJIMbLfc pBluescript* II SK(-) 50 ng£ 
t ti-S@i§tt$!DNA Ligation kitSr-ffll^T:/* h^- 

AS1 T7-AS1 

ASl' T7-AS1' 

AS3 T7-AS3 

AS3' T7-AS3' 

AS5 T7-AS5 

AS6 , T7-AS6. 

£fTV\ SJC«(0 l/10(7)^ffico 5M RK^" h y ^ 
«fc 2®ffi(D^f ;—/V&m?LX, -2<fC 30 #IHttIB 

15000 ®U\5ftm<D&>b&Mz.&*) DWA&EIiKU 
30/xl RNase-free ^g7KiC^^Lfc 0 RNase-free 

h (DEPC) (Sigmatt§3) *jfcB*fc»i)D«, 
37tfcTHfttt«Lfc£fc: 120^45 #IB*-- l"*- 

ft&tt 20 fig /mlXZtl^tl. 7 m 1 (0.5 praole frb 
1.4 pmoleWE^) £ invitro >7 h DN 

Ai'LTffl^fc, 
[0 0 2 9] ^n — V2 - 1 DNA 5/ig trlOXSoal'*? 

77- (lOOmM Tris-HCl (pHS . 0) . 70*M MgCiz , 7pmM 
2-*J\sj37y=-9 J-JV, 200mMKCl, 0.1% BSA) 5m 

1 fc&BzK&AlJiX, 50m 1 t LXmmmm Sinai 20 u so 



Mct£oT*!gRJS£l6 , C 30 #BJfTofc, 75m 1 OS 

ffilgEJSSrfifofco ffi.U T^W^-A tt-f<Tlll3'Se 
quencing primer M4 (5' -gttttcccagtcacgac-3' ) (10pm 

ol//zi) (SSSttK) *Jfl*\ ^?-<t-B teS&K 

*-<DTmzmm<D&&*mmxmt>titc dna#«»u 

^jvmMMh^ MERMAID™ kitSrfflV^TBWO DNA 
Br>i-«r0iiRLfco M®<Ofe&*%mx'4t>ti1t DNA, 3\ 
li]<D«e*itfB^»&ftfc DNA^tL^tiO^iBfK-O 
T7 RNA 7— if&fflWcin vitroSR'tC 

<t9#e>tL5te^* (rna mm <n&z\zi^xwxr 

[0 0 2 8 J 
[«4l 



DNA <D&£ 
157bp 
226bp 
158bp 
227bp 
158bp 
158bp . 



RNA <D&£ 
94base 
163base 
95base 
164base 
95base 
95base 



nits tth 1-37^ 6«PlB«fflLTiHjbtfc«, 4% Nusie 
ve™ mVrtfv—*>f;VXftm\^ 187 bpO Smal 
^/^o§J!3ttlU MERMAID™ kit£fflV\fcffi56iEI 
m<D&ft\Z£*) DNA^|HlltZLfc 0 pBluescript II SK(-) 
3m g £10XH /^y7r- (500mM Tris-HCl (pH7.5), 1 
OOmM MgCl2 , lOmM Dithiothreitol, lOOOmM NaCl) 5 
Ml ^^@7K^AO^T50m 1 kL* 20 units<D$iJpgg£iif 
Hindi XmitL1th(0 50ng ^tt^SBJSttfi DNA 
Ligation kit ^fflV^rl6 < C 30 #W«»LTM£EJC 
^rfTV\ M13 sequencing primer M4, M13 Reverse prim 
er RV Ztl^tl lOOpmol^^J-ige^'t'S^tTV^, 438 
bv<DMW&hMz 0 rtl^r^^iC, Ml 3 sequencing p 
rimer M4, AS153 *tt**L lOOpmol i: ^ l-jtfi^iffs 
L, T7-AS15 ^#fc 0 HI«4»#ICJ:0 in vitro SIR 

RNA t lTffl^fcfi«**f. 
[0 0 3 01 
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NAME JprimerA 


primer B 


Region (HCV S'UTR) 


5 1 additive. 


3' additive 


. RNA length 


T7-AS1 |m4 


AS13 


148-78 


14 


9 


94 


T7-ASV |m4 


AS13 


216-78 


15 


9 


163 


T7-AS3 


M4 


AS33 


172-101 


14 


9 


95 


T7-AS3' 


M4 


AS33 


240-101 


15 


9 


164 


T7-AS5 


M4 


AS53 


201-130 


15 


8 


95 


T7-AS6 


M4 


AS63 


233-163 


15 


9 


95 


T7-AS15 


M4 


AS153 


308-122 


34 


0 


221 



^SICI^ in vitro ffliRK^SxyTV- hDNA £ 

<D 5' UTR <D<m.. 5' 3' m^tt 

M£titim%L<D&Z, T7 RNA^Ky * *)&$L£ 

[0 0 3 1] 3. T^-fry* RNACP^fiE 
T^^±>^ RNAte Ambion &!3{<£>in vitro transcrip 
tion kit (MEGAscript™ T7 kit , #*n^#1334) £ 

[0 0 3 2] 
1*6] 

10 x Transcription buffer (3r y r-'S&ft) 

75raM ATP Solution (=ry b^sft) 

75mM CTP Solution hWitt) 

75mM GTP Solution (*jrKS#) 

75mM UTP Solution hWiffl 

fy/i/- h DNA 

Enzyme Mix (5ry YffiM) 
cloned T7 RNA polymerase (200 units/ /z 1) 
(Ambiontt^s #^n>/#2085) 
RNA 



H\ 
»\ 

Ml' 

Ml 

Ml 



1 /il 



rna aa 



5.57 mg / ml 
6.07 mg / ml 
5.62 mg / ml 
5.72 mg / ml 
5.48 mg / ml 
5.09 mg / ml 
8.16 mg / ml 



40 



AS1-RNA 
ASl' -RNA 
' . ' - AS3-RNA 
AS3' -RNA 
AS5-RNA 
, AS6-RNA ' 
AS 15- RNA 

2 U\ (O RNAIr^y/WC^LT 2/zl <D Loading buffe 
r YWitt) 95<C 3£WHfti&Lfc«L 1 mg 

/iDlxfv?!)AyD-7^ K (EtBr).l /xl *M?LX 8M 

mm/5 %# y x ^ y >vr s h^^n^m^x v #m 
[0 0 3 4] mmm2 • in v i t r ommntk 

1 . mRNAcO^®} 

HCV (O 5' UTR , ^TmB*m®. El»fi4««, NS1 
ftfirHMt (£S#^9 #*>ibl772#) ^r#tf^7^^ 
K pKIV (/hM^,. Journal of Yirclcgy. 66, p. 1476 
-1483 (1992)) tt T7 yn^e-^-cDT^I- HCVtf>ffiff5 
»fi*««aM*A£*tT*5tK T7 RNATjfy — tfj£«fc 



10 fr 20 /i 1 OSlSa* 0.5 ml 7^ h^-^K^a' 
L N 37t}ffcffl»fcT6l*infftifiLfco #*^^KS*U 
t l/il O RNase-free DNase I (^yhSW) ^D^L 
T> 3rC^Tl5»raRJC:S^:rxv^u~b DNASr^tP 
Lfc^. 115 /il O RNase-free ^©Tkd: 15 v 1 tf> A 
mmonium acetate Stop Solution fry b$s{\fO £r<fc<C 

^iK»ffltcTaeRSr»*L^. 150 » \ (Djyfv 

✓v— /HtrJo*., &<m&Liz&\z -2ov 3p &mtm 
u i5ooo.sc 15 ^raoa^»f^^«tij mzttmz 

20 TttCo /-McXtkm®&fcfrL1Z^ 20/zl 

<D RNase-free 3KB*fc8tt>Lfco' # RNAM^lO^gcb 
*fc££^TI-^-fo RNA 260nm<£>Pj*ftg 1.0£ 3 

5 /ig./ ml <h LTfr£U MKJCOV^rH: 260nm£ 280 
nm<OK5t«<Ott:tcJ:!) 1 ; 7*»6> 2. 10>fl]-efc* r <b tm 

[0 0 3 3] 
[f*7] 

30 

RNA'Mtt (0D 260 X0D 280 )_ 
1.84 
1 .84 
1.84 
.1.85 
1.79 
,1.87 
1.83 

«9Axwtc m&i*iifri>zk#T*** 9 mmm s a r 

I \ZXikya>9^r\ZX^7,% K DNA 10 tig «r«<bL 

[0 0 3 5] 
[*8] 

25/zl 10XH^y7r- 

(500mM Tris-HCl (pH7.5). lOOmM MgCh , lOmMDithio 
threitol, lOOOmM NaCl) 
220. ti 1 DNA mm 

5 Ml »JRB* Sail (eunits/zzl ) 

If 250/i 1 ^rl.5 mlTiX* Ffa-^iiL, 37t:tC 

so r mrARi&Ztto fi&tzmitatix m#wmvtb 



(7) 



4#l^¥7-3 0 3 4 8 5 



11 

te^tcz.t$:Ttfv-x r^mmm k xmm t km , 

13/i I O 10% SDS, 2.6 jei.1 CO Proteinase K (20 mg/ 
ml) (StratagenettSL #*n^#300l40) ZMtLXM 

mmmRTf mm^mcskm^^tix^ RNase* 

37 V lBSffl<0RJCfcT##Lfc. 7x;-V^nn 
*/l'Aj4ttJK:<fc 9 Proteinase K «:8fc*U 26.5m 1 <0 

5M gfefc-J- h y 530 m l©3i>>-^S:aPx. 

T<t <iS-&U -20 t:^T 30 #HJtt««, 15000 gME 
l5dlBO»t!«ffB: J: 0 DNAfrtURtt* LTEMXLfc. 
70% 3L^y-/Hcr8l5»SI, 30m 1 & RNase-free M% 10 
DNA <O»fttttt>^0,2 mg/ml-Cfc 

0, 8 til (0.5 pmole(ctS^) * DNAx^U- h.t L 
■C»SEtBI«4»fPiJ:J;DMECAscript™ kitSrfflv^T R 
HAfc-frjfcLfco Wbftfc RNAfi mRNA "iVCSfefc in 
vitro SIR (translation ) Kl<fc 0 I6I^aR*fir 

to-frfco- RNA ^riHlKTOftfU^J: 9?to/c 0 

[0 0 3 6]. . 
I«9] 

2 m 1 10 X Transcription Buffer 

RNA RNA m& 

mRNA-KIV .7.25 mg / ml 

OUBLfc. JMfcfcaTfcS"*'. 0.8 g cOSeakem™ GTG 
agarose (SfifittR) 73 mlO^f^kSriniX., Jt« 

1"o lOXGel Running Buffer (0.2M MOPS (pH7.0) , 50m 
M Bt&tr h !J 5mM EDTA(pH8.0)) 10 ml £37% *^ 

A7/uft K 16.2 m\*y-\*ftXm\l\^ 

ttxffrfcmtuz.m y/usrtf**-*. *m-y- 

^A'OWfittKToj; 5 I- Lrtfofco ' 30 

[0 0 3 8] 

[$11] 
3.5 /il RNA 

2.0 Ml lOXGel Running Buffer 

3.5 m 1 /fc/l/ATA-xt K 

IO-.Om 1 #W *>ft*M7 ^ K 

tfl9M 1 4: 0.5 ml hf-a— :/fc#aU 68t: 5 

SMHfti&LfcJK 1 mg/ml EtBr £ 1m 1 *Dx., 68t 1 

5 #BB«fiLfc£*±fc: 55>ra«< 0 2 m1 Loading 

Buffer (50% glycerol . ImM EDTA, 0.4% bromophenol 40 
blue. 0.4% xylene cyanol) £*Dx, 1fij£<D 0.8% 7 if 
n-^/2.2M^/UAT/i-T f t Ky/HCT50V *?8c»U 
RNA &!EL<&f&ZtiX^ZZk*m&Vt^ 

[0 0 3 9] 2. I n v i t r offilRgl^ 

1. flMlbfc mRNA &m^X in vitro ffim*ftotz 0 
StratagenettlKtf) Invitro Express™ translation ki 

t (#*n>/# 200360) im^ito R&&witmtt<o7 

[0 0 4 0] 1.5 Mg mRNA (3$ 2.5 pmole) £ 0.5 ml 
7i/X b* 1 *— :/Kl#aEU RNase-freeJRB*SrJDx.r 50 



12 

2 m 1 75mM ATP Solution 

2 m 1 75mM CTP Solution 

2 m 1 75mM GTP Solution 

2 m 1 75mM UTP Solution 

8 Ml DNA .X^TV- r- 

2 m 1 Enzyme Mix 

fr 20 m 1 OSl&jSS: 0.5 ml T>* h^-:/fC#& 
U 37t 6^«?atfc 0 Rfc'ik 1m 1 <0 RNase-free 
DNase I fe*Dx.T 37 f 15 #Wep#&|c£ 9 7 i i✓;/^' 
-^ DNA£##t.fc. 30m 1 & RNase-free JKB*. 25 
Ml <0 LiCl Solution (^y hgstt) £#P;tT, -20 *C 

30 #mMm; 4 ^ctc-asooo 0^ i5^n<oa<&« 

^ctD RNASTtORttt L.TBttLfco 70% 
^T«fcJ8**rft}^Lfc», 20m1 © RNase-free ^StK 

*>ofc 0 

[0 0 3 7] 
1*10] 

RNA fcfig; (0D 26O /0D 280 )_ 
1.7 

5m 1 £U 68t:30»W«aUfca, ±lB^r^hO rab 
bitreticulocyte lysate ^fif^ Sfl?£-£> -CO^ 
^ 20 /il ^ mRNA COAofc^^-^i^D^T, f§^ 
3WCi<»#U 3tfC llSHJEJeSttfc. R«»T«25 
M 1 <£> 2XSDS-PAGE buffer (0.125M Tris-HCl (pH6. 
8), 4% SDS, 20% glycerol, 10% i-* J 
fr, 0.002% bromophenol blue)£r#Dx.T 5#BU95 , Ct;:fR . 

au i5%-25 % sds- ^yr^y/^r^ Ky/Hcj:9 

'y7T— (48mM hy^ (t Kn^^f^) T^J* 
39mM ^y 0.0375% SDS) (CT PVDF JR 

( Immobilon™ -P Transfer membranes : 0^ ^ !i >KT 
ttK) ^ Sartorius^hSSO Sartoblot R II-SS:fflV>r(te 
^LfCo 300mA 30 ftf%Xft'otz 0 V 

>y\*m&W<Ofe$£tltc?Vdm& 5% ^^r^ 
^^^(DifcottK) , 2.5 %*tinffi7Jl>7$> (BSA)O 
Aof: T-TBS/^^7r- (0.05% Tween80, 20mM Tris-H 
Cr(pH7.5), 500mM NaCl) ^X lift 4tiCS#. 
»ttftHeK<DK#SrHSLfc«, HCV=T« 
eR*tlkS^tS:fr*«?ffi (1 o/o^A^^ 0.5 % B 
SA, T-TBS ) \CX 1000 «^*3RLfc«**lc^k-e 1 
*IBSJS**fc. T-TBS \zxm&'&. If^^ftLfctt 
•>*^f Ig ffift (Tv^t^ttfi) 1000 f&lcfitft:* 

/c 0 T-TBS ^J:S»fe}^a, * h l/^ hT tr^vSKlf^ 

ooo Wkzmi^^m^x^Ltcm^^xmm, 15 ^ 

HISJS***:. T-TBS icT J: < 8fe» Lfc«, T^v-^ A 
ECL detection kit^ffiV^r HCV^T^egO^ 
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tti&fTVv 22 Kd (D^vKaM&fflSttfca 

mRNA£ in. vitro |CT8]IR£-££^K: HCV 5' UTR 
%L<D~m^K1rZ>T> s ?''tV* RNA> RNA-ASl , RNA-AS 
1' , RNA-AS3, RNA-AS3' . RNA-AS5, RNA-AS6, RNA-AS 15 
<07 MMZitl^tl 1.5^g oiRNAICttLT^e/Wt 1 : 10 
0 bteZXoWUZ-XUm 5m 1 £U 2. 
tra«^LT in vitro SRSrffofco 15-25% SDS-PAG 
E.fcTjHtflK PVDFBt^fi^Lv V^*9*?xiy?4 
>i?*ftotc 0 RNA-ASl 5, RNA-ASl 7 Sr.lSiD 

Lfciry^Tta HCVaTHeKO 22Kd /<y KOWF 
ftlBJbWl&Jv BVMBMMM^CTV*. RNA-AS 

3 7 ?t>mtn*#jLbiifc (02) ..cjifeK^or 

[004 2] 35 S y^V(Q in vitro WtSSk . 
mRNA-KIV£:#JV^T Amersham rabbit reticulocyte lysa 
te (N150) Met 5 35 S-methionine7^</KE> in vitro IB 

[0 04 3] EfSft^ttrittt*. TEtd^o 

[004 4] 

[*12] 
17. 5m 1 

N.150) 
1.6 n\ 
" 1.25#i 1 
onine 
0.5 Ml 
2.15 m 1 
2 Ml 
i/mmol ) 

mm 25 mi fc"c> 3ot:i«FPflKffi:#i, it 

9 8 m 1 © IN NaOH/2% Hz Oz {cAflx.T > 37^X10 
#IHEJ534t\ 900 m 1 ^25% TCA (Hl^anR 
M) /2%#1f^/g££$&taLT, *±fc3 0#IBIMl 

ItmRN-K I V&SAPLttVvC i n v i t r offl 

©lt*»6SSL§|V^fe 0 mRNA-KIVO^tttfc 
7*7 4^— EcoAS153 



NA-AS 1 SrSfet RNA-AS l' , RNA-AS 
3, RNA-AS3' , RNA-AS5, RNA-AS 

6m^i"»tiE*v^Tt«Ri!a»ah»ff*6hfc (*.i 

3) . 

[0 0 4 5] 
[*1 3] 
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count 


ratio 


no RNA-AS 


19081.67 


1.00 


RNA-ASl 


17245.00 


0.90 


RNA-AS 1 ' 


8398.53 


0.44 


RNA-AS 3 


10869.29 


0.57 


RNA-AS3' 


14615.00 


0.77 


RNA-AS5 


8949.12 


0.47 


RNA-AS6 


8098.33 


0.42 



Amino acid- depleted lysate (Amersham 

2M potassium acetate solution 
ImM amino acid mixture minus L-methi 

.1.25 pmol mRNA-KIV 

125 pmol ant i sense RNA 
35 S- L-methi onine (ICN 51001H; >1000 C 30 



- *1 3*f\ count Vmfcis^Xs- i/aWpZsf—KL* 
K I VtrftttLftlv^in vitroHR«rfTo.fc|t«:/*y.^ 

[0046] mmm4 *i&x.rx / v^^wtm 

*Afc«B"-AWrJ ¥±tt (1993¥) fc5jSe>aMfU* 
[0 0 4 7] ?yft^RNA-AS 1 5te3§S.£^ 

[0 04 8] IfexTf; »^yUXAS 1 5<Pffc§l{fe 

— 1 (Tsukiyama-Kohara et al. Journal of 
. Virology : 66. p. 1476- 1483 (1992)) 0.1 Mg 
<o®M*^1rZ>-7 7 4^— ft 1.00 pmol ££t>tCPfu po 
lyinerase£fflV^ftt£^fc<fc iftSlSifcfr^J: flitg 
*HHi*rm\ W*S8l-*JI»»*'EcoR I K<fcSSagfl 

40 [0 0 4 9] 
[«14] 

5' - CGGAATTCGGGAGAGCCATAGTG - 3' 



Zfy^^— EcoASl55 



5' - CGGAATTCGGGGCACTCGCAAGC- 3' 



i&ftfcDNAliftfil m g£l OXEcoR ls*y?T 
- (lOOOmM Tris-HCl(pH7.5), 70mM MgCh , 70mM 2- 
^/^7 P h^^/-/W,. 500mM NaCl, 0.1% BSA) 5 m 1 

tm^7k, mmmmEcoR i 10 units stap^x, 5 0 

M 1 t LT3 7'C.2l*IB«aitiB i ftLfc«, 4% Nus 
ieve™ GTG7^n^^yK^iL, 1 9 7 "bp <D 
DNAmtiZ/f/i'frbtyQmL, MERMAID™ kitSrfflV 



50 



fcml^ t S«<D*ftM:: J; *) D N A SrEJiK Life. 
[0 0 5 0] CAG^o^ * — 3»|ft*a*Jxfc^<^* 
— pCAGGS (N.i wab, Gene : ^08, p. 193-200 
(1991)) 2 m g *:»J{R8KREcoR I fcT±8Bfc|i3«ft* 
{tlCTiBfcU AS 1 5<D&?\l*G*fZ>ft<DDNAWxK 
tirt^DNA Ligationkit ■ (SSiSttSO Srffll^T 
**E«*fTV\ CAG^n^-^-oTflclCEcoR I 



(9) 



ffl?7^303485 



15 



16 



JfJlfc^^-pCAG-AS 1 5^St?#fc, pC 
AG — AS 1 5<£>DNA 5/i g Sr 1 0 X y 7 7 - 5 
M 1 t'IRBTKSrJDx., »JR»iRSa 1 I, Hind III # 
2 0 units^Dx.T , -5 0/i li:Lr3 7t:6 NFfHfKfi. 
LTftHkLfc&, SfiitttS^DNABlunting kit * 

[0051] rry^-f/MM^^; K*-fes> hp a 
d e x 1 w j»BE*»Ht/<^^5iaryi/^ 

th (1993) ) 5 /i gfcfflgSSfSwa I (^<-y^#- 

tt») icti oxH/<5/7r-5/i i tmmfc*i®7L. 

WiSwa'l 12 unitsSrflDxT, 1 R 

Tfit®}Lfe 0 SwalSflS^pAdex'lwlpgi? 
SSSftlfeDNABrfi-O. 2m gSr^^y-^ttJSL 
fc&, 5 m 1 OTE (lOmM Tris-HCl. ImM EDTA (pH8. . 
0)") WRjBU 0. 7/z 1 10XL'/<5f77- 
0. 3m 1 lOmM ATP, 1m 1 T4 DNA L 
igase title 1 S^r—lfeSlCSrfTo^:. 0. 5m 
1 2M NaCK 4m 1 10XH/^7r% 34/ilf 

S7k**Dx.r, roicio^ftfitsett-DNA u g 

ase£iftj*c?££-£*:o fWRBiSSwa I 2 0 units£ 

AttfcBU G-2 5*7AJC"C»iie**lfcDNAS:0lR 
LfCo 5 0m 1 DNA»«SrSe>JC6 m 1. 10XH/< 
y?T*-b 2 OunitsSwa I &A0x.-CS*2 5t;-?2 

CUCCAGGCAU UGAGCGGGUU AAUCCAAGAA 
ACUCACCGGU UGCGCAGACC ACUCUGGCUC 
GACACUCAUA CUAACGCC 

ej«#* : 2 

E0J0>ft* : 70 ■ 
&P)<DM : Kit . 

UGGCAAUUCC GGUGUACUCA CCGGUUCCGC 
UCCUGGAGGC. 

SB?IJ#-J§- : 3 
K^IJtOg^ : l 4 0 

CAGUCUCGCG GGGGCAjCGCC CAAAUCUCCA 
CCGGUCGUCC UGGCAAUUCC GGUGUACUCA 
GGAGGCCGGG UCCUGGAGGC 

&&m% : 4 
SB^JcDg£ : 7 0 



BMBWfbLfc. ^(Dohl ti 1 *Stratagenetfc»0>G"I 
GAPACK XLSrfflt^r, h=-/HC*>5fflife 
CO 1/4 ©^^r— 9 J>?tcfi)t\ B&O^ 
* S KpAde x-CAGAS 1 5^f: 0 'fflftx.7r 

«o"C*TV\ »i77/!)^Ad-CAGASl 
5 «r»fc. 
[0 0 5 2] 

^fPfltt0B**II*U CfflIF* 
20 [0 0 5 3] 

vs&m\ 
wmmw-. 1 

gE^J<7>ft£ : 1 3 8 
ryfty^ : Ye s 



AGGACCCGGU CGUCCUGGCA AUUCCGGUGU 60 
UCCCGGGAGG GGGGGUCCUG GAGGCUGCAC 120 



138 



T^*f-±ls* : Ye s 



AGACCACUAU GGCUCUCCCG GGAGGGGGGG 60 

70 

7m^:Yes 



GGCAUUGAGC GGGUUAAUCC AAGAAAGGAC 60 
CCGGUUCCGC AGACCACUAU GGCUCUCCCG 120 



140 



50 «<7)»:-*« 
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GGCUUAAUCC AAGAAAGGAC CCGGUCGUCC UGGCAAUUCC GGUGUACUCA CCGGUUCCGC 60 
AGACCACUAU 70 

E?lJOg£ : 6 9 EJlJOfflgf :'fe<Z>lf«K 

E590>Sh«» 7my7:Yes 



GGGGGCACGC CCAAAUCUCC AGGCAUUGAG CGGGUUAAUC CAAGAAAGGA CCCGGUCGUC 60 
CUGGCAAUU 69 

ejuos* : 186 &m<omm : ffiCOS^ 

"E^JOS!:«K :.Ye.s 



ACCACAAGGC CUUUCGCGAC CCAACACUAC 60 
AAUCUCCAGG CAUUGAGCGG . GUUAAUCCAA 1 20 
GUACUCACCG GUUCCGCAGA CCACUAUGGC 180 

186 

E^JT&f^Lfcstem-loop A, B, C, D, E, Fte Tsuki 
yama-Kohara. K. (Journal of Virology. 66, p. 1476- 
1483 (1992)) \Z£%-][kffim : ?m\C£Z>ftmX+hZ> 0 
[0 2] :©Htt, 35 Sy^<D in vitro WfiRUWt.O 



E*J 

GGGGCACUCG CAAGCACCCU AUCAGGCAGU 
UCGGCUAGCA GUCUCGCGGG GGCACGCCCA 
GAAAGGACCC GGUCGUCCUG GCAAUUCCGG 
UCUCCC 

[01] :o8^"cafff*!>^/^ ^n->2-l 

n->2~l 5' UTR <D&?\\<D±U\Cvk Lfcstem- loop I 
I, III, IV (2 Brown, E. (Nucleic Acids Research. 
20, p. 5041-5045 (1992)) LTl^5 CMffFlfc 2 



(11) 



^FW7-30 34 8 5 



II] 



10 20 30 40 SO 60 

(stei-Ioop II) 



clone 2-1 5' CGATTGGGGGCGACACTCCACCATjM 3 ' 

(stei-Ioop A) 



70 80 30 100 .110 120 

(stew- loop HO 



clone 2-1 5' AjaAAGCGTCTACCCOT^ 3' 

(stei-loop B) (sterMoop C) 

ASl 3' CCGCAAUGAUACUCACAGCACGUCGGAGGUCCUGGT3GGGGAGG 5' 

AS1* 3* CCGCAAUCAUACUCACAGCACGUCGGAGGUCCUGGGGGGGAGG 5' 

AS3 • ; 3' CGGAGGUCCUGGGGGGGAGG 5' 

*S3* r CGG AGGUCCUGGGGGGGA GG 5* 



130 IdO 150 160 170 180 

clone 2-1 5' CGGGA GAGCC AT AGTGGT CTGCGGAACCQGTGAG|^ CAC(X;G A ATTGCC AGGACGACC GG 3' 

(alei-loop D) " Cs tea- loop E) 

AS1 3' GCCCUCUGGGUAUCACCAGACGCCUU 5' 

AST 3' CCCCUCUCGGUAUCACCAGACGCCUUGCCCACUCAUGUGGCCUUAACGGUCCUGCUGGCC 5' 

AS3 Z' GCCCUCUCGGUAUCACCAGACGCCUUGGCCACUCAUGUGGCCUUAACGGU 5' 

AS3' 3' GCCCUCUCGGUAUCACCAGACGCCUUGGCCACUCAUGUGGCCUOAACGGUCCUGCUGCCC 5' 

AS5 3' UAUCACCACACGCCUUGGCCACUCAUGUGGCCUUAACGGUCCUGCUGGCC 5' 

AS6 3* UUAACGGUCCUGCUGGCC 5* 

AS15 3' CCCUCUCGGUAUCACCAGACGCCUUGGCCACUCAUGUGGCCUUAACGGUCCUGCUGGCC 5' 

190 200 210 220 230 240 

clone 2-1 5* GrCCTTTCTTGGATTAACCCGCTCAATGCCTGGAGATTT GGGCGTGCCCCCGCGAGACTG 3* 

(aten-loop F) 

AST 3' CAGGAAAGAACCUAAUUGGGCGAGUUACGGACCUC 5' 

AS3' 3' CAGGAAAGAACCUAAUUGGGCGAGUUACGGACCUCUAAACCCGCACGGGGGCGCUCUCAC 5' 

AS5 3* CAGGA A AGA ACCUAAUUGGG 5' 

AS6 3' CAGGAAAGAACCUAAUUGGGCGAGUUACGGACCUCUAAACCCCCACGGGGG 5' 

AS 15 3' CAGGA AAGAACCUAAUUGGGCGAGUUACGGACCOCUAAACCCGCACGGGGGCGCUCUGAC 5* 



250 260 270 280 290 300 

clone 2-1 5' CTAGCCGAGTAGTGTTGGGTCGCGAAAGGCCTTCTGGTACTGCC7GATAGGGTGCTTGCG 3* 
AS 15 3' GAOraGCOCAUCACAACCCACCGCUUUCCGGAACACCAUGACGGACUAUCCCACGAACGC 5' 



310 320 330 

| (stei-loop IV) 

clone 2-1 5' AGTCgCCCGQGAGGTCTCCfAGACCGfGCATCATG 3' 

' * 

AS 15 3' (JCACGGGG 5' 

V 



BEST AVAILABLE 
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